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The Role of Nuclear Power 
in the Future Energy Mix

 Continued growth in 
global energy demand

 Energy security
 Price volatility
 Environment protection p

and climate change

Nuclear power:
Improved operations  good Improved operations, good 

economics and safety 
record starting in the 
early 1990searly 1990s

In spite of economic crisis:
 Prospects better than ever 

Does Fukushima-I  not effect 
on Nuclear Growth? 

since the mid 1990s  Fukushima-I does not effect 
on Nuclear Growth! 



Structure of global electricity supply

Global electricity 
generation in 2008: Biomass
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Nuclear power & 
Sustainable development
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History of Nuclear Development
The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.
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F U K U S H I M A …



Nuclear Fuel Cycle
Options:Options:
UU--235235

UU--238 238 –– PuPu

ThTh –– UU--233233
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Nuclear Reactor – key element of 
Nuclear Fuel Cycley

88



Distribution of NPPs
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2010 – From rising 
expectations to renaissance?p

 442 reactors in operation, up from 437 at 
the end of 2009the end of 2009

 374 GWe total installed capacity, up from 
371 GWe at the end of 2009

 5  t  t d t  th  id    5 new reactors connected to the grid, up 
from 2 in 2009 and 0 in 2008

 2 reactor shutdowns in 2010, and 2 in 2009
 12 new construction starts; compared to 12 

in 2009 and 10 in 2008
 24 of 29 operating countries are considering  24 of 29 operating countries are considering 

expansion
 2 “newcomers” ordered their first NPPs
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Core of the future
Japan

Westinghouse

RosenergoatomJSC
Russia

Number of reactors
Under construction

Reactor vendor
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Hitachi

Areva

China

Type of reactor:

Pressurised water reactor

Advanced
Pressurised water reactor
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2

Chi  N i l
Finland

Pressurised heavy
water reactor

Advanced boiling
water reactor

Pressurised water reactor/
water energetic reactor
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Classification of Nuclear Reactors

Generation I Generation II Generation III Generation III+ Generation IV

Early phase: 
Shippingport, 
Dresden, 
Fermi I, 
Magnox

Most operating 
reactors:
LWR (PWR, BWR), 
CANDU, VVER, 
RBMK, AGR

Improved 
designs:
ABWR, AP600, 
System 80+, EPR, 
EC6

Evolutionary 
design with 
improved 
economics:
AP1000, EPR1000, 
ACR1000

Highly economic, 
enhanced safety, 
minimize waste, 
proliferation 
resistant

Gen I Gen II Gen III Gen IV

ACR1000

Gen III+

1950 1960 1970 1980 1990 2000 2010 2020 2030

1212



Front End of Fuel cycle



Back End of Fuel Cycle
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Fast Reactor Fuel Cycles

Fast neutron 
spectrum reactors spectrum reactors 
can:

P d fi il t i l Produce more fissile material 
(Pu) than they consume 
(breeding)

 Effectively fission (transmute) 
long-lived minor actinides.

U-238, 
99.3%

U-235, 
0.7%



Waste Management

Sweden Program:Sweden Program:
Repository Repository Construction: 2015Construction: 2015--20252025
((ForsmarkForsmark))

Waste management is not an 
“option” (( ))

Open Cycle requires disposal 
of spent fuel

Cladding 
tube

Spent nuclear 
fuel

Bentonite clay
Surface portion 
of deep repository

Closed cycle requires 
disposal of HLW

500 
m

All countries embarking on a 
nuclear energy programme 
must take responsibility for y
the wastes generated.

Fuel pellet of
uranium 
dioxide

Copper canister 
with cast-iron 
insert

Crystalline
bedrock

Underground portion 
of deep repository



Nuclear Safety
International Nuclear Safety System
- For Nuclear Reactors and other
Installations (incl. Fuel Cycle)
- For transportation and application
- Support of Regulatory Bodies

Philosophy of Safety:
- Technologies with inherent safety

i d k l d- Experience and knowledge
- Quality control

Operators responsibilities- Operators responsibilities
- Regulator independence 



Non-Proliferation Aspects

Treaty on Non-
Proliferation of  Proliferation of  
Nuclear Weapons 
(NPT)( )

The elements on non-proliferation:
material control and accounting- material control and accounting,

- Physical Security, - IAEA inspections,
- Technology Export ControlsTechnology Export Controls

- Comprehensive 
test banes a



Nuclear Application 



Nuclear Science



International aspects and 
organizations

IAEA
OECD/NEA
WANOWANO
WNA



Nuclear power landscape, 
May  2011 y

Operating Considering Expressing interest Negative Delaying

2222

Operating Considering Expressing interest Negative Delaying



C l i c k t o e d i t c o m p a n y s l o g a n .


